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(54) [Title of the Invention] 
SEMICONDUCTOR INTEGRATED CIRCUIT 
( 5 7 ) [ Summary ] ( Corrected ) 
[ Purpose ] 

An object of the present invention is to provide 
a semiconductor integrated circuit, which can 
configure various logic circuits using common mask 
except a metal wiring mask, and can greatly improve a 
performance of custom LSI . 
[ Constitution ] 

The present invention provides a semiconductor 
integrated circuit including: a plurality of input 
terminals; at least one output terminal; and a logic 
circuit, which is locally built in and constructed in 
a manner that a plurality of circuit blocks having the 
same circuit configuration is arranged, characterized 
in that the circuit blocks have at least tow-stage 
inverter composed of a MOS type semiconductor device, 
and each of the circuit blocks is provided with at least 
one-layer wiring pattern having different pattern as 
the need arises, and further, a function type is 
predetermined so that an output signal of each circuit 
block becomes a predetermined function of input signal 
by the wiring pattern. 
[Scope of Claims for Patent] 
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[Claim 1] A semiconductor integrated circuit 
including: a plurality of input terminals; at least one 
output terminal; and a logic circuit, which is locally 
built in and constructed in a manner that a plurality 
of circuit blocks having the same circuit configuration 
is arranged, characterized in that the circuit blocks 
have at least tow-stage inverter composed of a MOS type 
semiconductor device, and each of the circuit blocks 
is provided with at least one-layer wiring pattern 
having different pattern as the need arises, and further, 
a function type is predetermined so that an output 
signal of each circuit block becomes a predetermined 
function of input signal by the wiring pattern. 
[Claim 2] The semiconductor integrated circuit 
according to claim 1, characterized in that a neuron 
MOS transistor is used as the MOS semiconductor device, 
and the neuron MOS transistor has: one-conductive type 
semiconductor area on a substrate; counter-conductive 
type source and drain provided on the area; a floating 
gate electrode, which is provided at an area isolating 
the source and drain area via a first dielectric film 
and is potentially in a floating state; and a plurality 
of control gate electrodes coupled in its capacitance 
via the floating gate electrode and a second dielectric 
film. 

[ Claim 3] The semiconductor integrated circuit 
according to claim 1 or 2 , characterized in that the 
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input signal is " 1" or " 0" binary signal, and the circuit 
block is constructed so that the function type is 
represented to any of all Boolean functions with respect 
to the input signal. 

[Claim 4] The semiconductor integrated circuit 
according to claim 1 or 2, characterized in that the 
input signal is "1" or "0" binary signal, and the circuit 
block is constructed so that the function type is 
represented to any of all Boolean functions symmetrical 
with respect to the input signal. 

[Claim 5] The semiconductor integrated circuit 
according to claim 4, characterized in that the same 
signal is inputted to 2 n ( n is 0 or positive integer) 
input terminal of the plurality of input terminals. 
[Detailed Description of the Invention] 
[ 0001 ] 

[Industrial Field of Application] 

The present invention relates to a semiconductor 
integrated circuit, and in particular, to a new custom 
LSI , which can realize various logic functions with 
almost the same circuit pattern. 
[0002] 

[Background of the Invention] 

In a semiconductor integrated circuit, with the 
progress of transistor miniaturization, a degree of 
integration has improved year after year. The degree 
of integration is improved, and thereby, a function of 
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logic LSI realized by one chip is greatly enhanced. 
[ 0003 ] 

As a result, 32-bit and 64-bit microprocessors 
have been developed. These microprocessors are 
mounted into various industrial and public equipments 
so as to carry out an extremely high-precise control. 
There is a method of programming a general-purpose chip 
such as microprocessor in accordance with various 
purposes, and thereby, carrying out a predetermined 
control. However, this method has a problem that a 
processing speed becomes slow in general. 
[0004] 

In view of the above problem, a dedicated LSI chip 
adaptable to each purpose is developed, and then, is 
built in each system; namely, a so-called custom LSI 
has been developed. However, a large number of time 
and cost is taken to develop a dedicated chip; for this 
reason, nowadays, it is impossible to sufficiently meet 
the rapidly proceeding needs. 
[0005] 

Moreover, in a semiconductor factory for 
producing chips, in order to produce various types of 
custom LSI, a great many of LSI pattern original film 
(called as "reticule") are kept therein. As the need 
arises, the reticule is set into a wafer stepper 
(pattern projection transfer machine) so as to produce 
an LSI. In particular, much time is taken to replace 
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the reticule with another reticule; for this reason, 
a problem arises such that production efficiency is 
remarkably reduced . 
[0006] 

Therefore, it is desired to develop a technology 
capable of producing various custom LSIs using the 
identical reticule as much as possible, 
[0007] 

There is a gate array proposed in order to meet 
the need described above. The gate array is 
constructed in a manner that an NMOS transistor and a 
PMOS transistor are coupled one by two so as to form 
the same circuit block, and many circuit blocks thus 
formed are arranged on a chip. These transistors are 
properly connected to each other by a conductive wiring 
pattern such as Al, and thereby, a necessary logic 
function is realized. Simple circuits such as AND, 
NAND, OR, NOR is constructed relatively simple; however, 
in order to realize a high function, a great many of 
transistors are required, and as a result, a very 
complicate wiring pattern must be formed. For example, 
in order to realize a simple three-input exclusive NOR, 
38 transistors are required. 
[ 0008 ] 

From the above reasons, the gate array is lack of 
flexibility for adapting to various logic circuit 
configurations, and is inferior to a custom LSI in the 
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light of function and integration. For this reason, 
the gate array is not so used recently. 
[ 0009 ] 

However, there is nothing except the gate array 
for application requiring only a slight number of chips 
by special usage; for this reason, the gate array is 
still used in a part. 
[ 0010 ] 

However, time is taken to make a design for 
realizing a required logic function; for this reason, 
further technological improvement has been desired. 
There is a PLA (Programmable Logic Array), which is 
simply designed. The PLA is constructed in a manner 
that a functional equation expressed by Boolean algebra 
is realized on a chip as it is in a state that a fuse 
or the like is cut off. In this case, however, a circuit 
realized by the PLA is limited to a small scale. 
Moreover, the PLA has many problems in view of a 
high-speed operation of circuit and assurance in 
reliability. 
[ 0011 ] 

[Problems that this invention is to solve] 

The present invention has been made in order to 
solve the above problems. It is, therefore, an object 
of the present invention to provide a semiconductor 
integrated circuit, which can simply produce a 
high-precise custom LSI . 
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[ 0012 ] 

[Means for Solving the Problems] 

In order to solve the above problem, the present 
invention provides a semiconductor integrated circuit 
including: a plurality of input terminals; at least one 
output terminal; and a logic circuit, which is locally 
built in and constructed in a manner that a plurality 
of circuit blocks having the same circuit configuration 
is arranged, characterized in that the circuit blocks 
have at least tow-stage inverter composed of a MOS type 
semiconductor device, and each of the circuit blocks 
is provided with at least one-layer wiring pattern 
having different pattern as the need arises, and further, 
a function type is predetermined so that an output 
signal of each circuit block becomes a predetermined 
function of input signal by the wiring pattern. 
[0013] 

[Operation of the Invention] 

According to the present invention, it is possible 
to configure various logic circuits using common mask 
except a metal wiring mask, and to greatly improve a 
performance of custom LSI . 
[ 0014 ] 

[Embodiments of the Invention] 

Embodiments of the present invention will be 
described below with reference to the accompanying 
drawings - 
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[0015] 

FIG. 1(a) is a circuit: diagram showing a 
semiconductor integrated circuit according to a first 
embodiment of the present invention. 
[0016] 

In FIG. 1(a), there are shown six circuit blocks 
101a to lOlf having the same circuit configuration, and 
conductive wirings (fine lines) 102 between circuit 
blocks. The conductive wires 102 are formed by- 
aluminum wiring pattern, which is the final pattern in 
an LSI manufacture process. Y x , Y 2 and Y 3 individually 
denote an output terminal of the logic circuit. Each 
circuit block has the fully same structure except wiring 
pattern (aluminum wiring pattern in this first 
embodiment) . The structure of each circuit block is 
shown in FIG. 1(b). In FIG. 1(b), a reference numeral 
103 denotes a CMOS inverter, which is composed of an 
N-channel neuron MOS transistor (vMOS) 103a and a 
P-channel vMOS (103b). The CMOS inverter is referred 
to as main inverter. In the main inverter 103, each 
coupling capacitance between input gates 103-1, 103-2, 
103-3, 103-4, 103-5 and a floating gate 103-6 is set 
as shown by the following relation of C x : C 2 : C 3 : C 4 : C 5 = 
2:1:2:1:1. Reference numerals 104, 105 and 10 6 denote 
the same vMOS inverter, and are referred as A, B and 
C, respectively. 
[0017] 
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In the inverter A, each coupling capacitance 
between input gates 104-1, 104-2, 104-3, 104-4, 104-5, 
104-6 and a floating gate 104-7 is set as shown by the 
following relation of C x : C 2 : C 3 : C 4 : C 5 : C 6 = 2:1:1:1:1:1. 
In the inverters B and C, each coupling capacitance is 
set likewise. These inverter A, B and C are referred 
to as a pre-inverter for supplying a signal to the main 
inverter 103. 
[0018] 

A reference numeral 107 denotes a normal CMOS 
inverter, which inverts an output Y ' of the main 
inverter 103 so as to output an output signal Y. 
[ 0019 ] 

The circuit block functions as a circuit, which 
outputs one signal Y with respect to two inputs X x and 
X 2 . The signal Y is obtained from in the following 
equation ( 1 ) . 

Y = f (X x , X 2 ) «.(1) 
An operation of specific Boolean function is made 
with respect to 2-bit binary inputs X x and X 2 , and then, 
the operation result is outputted. The Boolean 
function type is specified by connecting each terminal 
of input signals A x to A 4 , B x to B 4 and C x to C 4 of the 
pre-inverter to V DD or V ss . Namely, the function type 
is determined by only aluminum wiring pattern formed 
for determining conditions of connecting these input 
terminals. In fact, in the circuit shown in FIG . 1(b), 
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16 kinds of Boolean functions are all realized with 

respect to two inputs X x and X 2 . 

[0020] 

Next, in order to explain an operation of the 
circuit shown in FIG. 1(b), first, the structure and 
operating principle of the vMOS transistor will be 
described below. FIG. 2(a) is a view showing a 
sectional structure of 4-input N-channel vMOS 
transistor (N-vMOS). In FIG. 2(a), a reference numeral 
201 denotes a P-type silicon substrate, and 202 and 203 
denote a source and drain formed of a N+ diffusion layer, 
respectively. Further, a reference numeral 204 
denotes a gate insulation layer (e.g., Si0 2 film) 
provided on a channel area 205 between source and drain, 
and 2 06 denotes a floating gate electrode, which is 
electrically insulated and is in a potentially floating 
state. Furthermore, a reference numeral 207 denotes 
an insulation layer such as Si0 2 , and each of 208a, 208b, 
208c and 208d denotes an input gate electrode. FIG. 
2(b) is a view further simplified for analyzing an 
operation of the vMOS transistor. Assuming that each 
coupling coefficient of capacitance between each input 
gate electrode and the floating gate is set as C x , C 2 , 
C 3 and C 4 , and a coupling coefficient of capacitance 
between the floating gate and a silicon substrate is 
set as C 0 , a voltage (potential) (J> F of the floating gate 
is obtained from the following equation. 
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4> F = (i/c TOT ) (c.v, + c 2 v 2 + C3V3 + c 4 v 4 ) 
where, C TOT = C 0 + C x + C 2 + C 3 + C 4 

In this case, V lf V 2 , V 3 and V 4 is a voltage applied to 
each of the input gates 208a, 208b, 208c and 208d, and 
a d f voltage (potential) of the silicon substrate is 
0V, that is, the earth (ground) is made. 
[ 0021 ] 

Now, a voltage of the source 202 is set as 0V. More 
specifically, a voltage of all electrodes is set to a 
value measured using a source voltage as a reference 
voltage. By doing so, the vMOS transistor shown in FIG. 
2 is the same as normal N-channel MOS transistor in the 
case where the floating gate 2 06 is regarded as a normal 
gate electrode. When the gate voltage (|> F becomes larger 
than a threshold value (V TH *), an electron channel (N 
channel) is formed at the area 205 between the source 
202 and the drain 203, and thereby, the source and drain 
are electrically connected. Namely, the vMOS 
transistor becomes a conductive state (ON state) when 
the following condition is satisfied. 

( l/C TOT ) (C X V X + C 2 V 2 + C3V3 + C 4 V 4 ) > V TH * 
[0022] 

The N-channel vMOS transistor has been described 
above. In FIG. 2(a) , there exists a counter conductive 
type device, which is constructed in a manner that the 
source 202, the drain 203 and the substrate 201 are all 
inverted. More specifically, the substrate is a N type, 
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and the source and drain are vMOS formed of P + diffusion 
layer. This is called as a P-channel MOS transistor 
(P-vMOS) . 
[ 0023 ] 

For example, in the circuit block lOld shown in 
FIG, 1(a), the input of the pre-inverter is wired as 
shown in FIG. 1(c) in the block. 
[0024] 

[Mathematical expression 1] 

Y = X l 0 X 2 

More specifically, the circuit block function as a 
circuit for calculating a negation of exclusive logical 
sum of X x and X 2 , that is, EXCLUSIVE NOR. 
[0025] 

Next, the following is a description on an 
operation of the circuit shown in FIG. 1(c). Now, a 
voltage (potential) <|> F of the floating gate 104-7 of 
the inverter A is calculated from the following equation 

(3) . 

<|> p = (C X X 2 + C 2 X!+ C 3 A! + C 4 A 2 + C 5 A 3 + C 6 A 4 )/C TOT 
= (V DD /7)(2X 2 + X x + A x + A 2 + A 3 + A 4 ) ~<3) 
In this case, for simplification, from the relation of 
C 0 < C TOT , C 0 is disregarded. 
[ 0026 ] 

From the relation of A x = A 2 = A 3 = V DD , V 4 = 0 , the 
above equation (3) is as shown in the following equation 

(4) . 
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4>f = (V DD /7)(2X 2 + X, + 3) ...(4) 
When the voltage (|> F thus obtained is plotted with respect 
to a combination of (X ir X 2 ) , it becomes a straight line 
108 as shown in FIG. 1(d), In FIG- 1(d), a threshold 
line 109 is a line showing an inverting voltage of 
inverter, and the inverting voltage is set to (1/2) V DD 
in all inverters. More specifically, the inverter A 
makes no inversion with respect to an input of (X x , X 2 ) 
= (0, 0), and thus, outputs the V DD . However, the 
inverter A makes an inversion with respect to inputs 
(0, 1), (1, 0) and (1, 1), and thus , its output becomes 
zero "0". Then, the output of the inverter A is 
inputted to the input gate 103-3 of the main inverter. 
[ 0027 ] 

Likewise, the above consideration is made with 
respect to the inverters B and C, and then, when the 
voltage <|> F of the floating gate 103-6 of the main 
inverter is plotted with respect to a combination of 
(X x , X 2 ), it is as shown in FIG. 1(e)- In FIG- 1(e), 
there is shown an influence by each output of the 
inverters A, B and C. As seen from FIG- 1(e), the main 
inverter makes an inversion only when the input is (X lf 
x 2> = (0 f 0) and (1, 1), and in this case, the relation 
of y = 0 and Y = 1 is formed. Therefore, the above 
circuit shown in FIG. 1(b) functions as XNOR. 
[0028] 

Likewise, the circuit shown in FIG. 1(b) can 
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realize all kinds of Boolean functions by connecting 
A x to A 4 and the like to V DD or V ss . For example, in Table 
1 shown below, there is shown a connection method for 
realizing circuits such as AND, OR, NAND, NOR, EXCLUSIVE 
NOR, EXCLUSIVE OR, INHIBIT or the like. 
[ 0029 ] 

The above " INHIBIT" is a function called as an 
inhibit gate, and is a circuit, which always outputs 
"0" when the input is X 2 = 0 , and functions as an inverter 
with respect to X x when the input is X 2 = L FIG. 1(f) 
shows a change of the voltage <j> p of the main inverter 
for realizing the above circuit. 
[ 0030] 

In FIG. 1(g), there is shown an example in which 
a predetermined line connection is made with respect 
to each circuit block shown in FIG. 1(a), and is 
expressed using a logic symbol. Therefore, it is 
apparent to realize various logic functions only by 
varying the line connection made in each circuit block. 
[ 0031 ] 

According to the present invention, LSI is 
temporarily manufactured by way of trial using all the 
same mask (reticule) until aluminum wiring is made, and 
then, only aluminum pattern may be used in accordance 
with a specific function. Thus, it is possible to 
manufacture a logic circuit in the same manner as gate 
array. In this case, a single transistor is not 
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combined Like the gate array, but a fundamental circuit 
as shown in FIG. 1(b) is used. Therefore, the same 
configuration block can realize various Boolean 
functions with respect to two inputs X x and X 2 , and 
further, a circuit design can be extremely simple made. 
Moreover, the wirings for specifying a function to each 
block may be made in the following manner. More 
specifically, as shown in FIG. 1(c), in the case where 
the gate electrodes 104-3, 104-4, 104-5 and 104-6 are 
made of polys ilicon, it may be merely determined how 
many each contact of these gate electrodes is connected 
to V DD and V ss . Of course, two-layer or more metal 
wirings may be used. In this case, in particular, a 
degree of freedom is improved in the wirings 102 between 
blocks, and further, a logic circuit configuration can 
be readily made. 
[0032] 

The circuit shown in FIG. 1(b) has been provided 
with the normal inverter 107. However, the normal 
inverter 107 is not necessarily required, and may be 
omitted. Further, one-stage or more inverter may be 
additionally provided . By doing so, as the need arises , 
it is possible to take a large fan-out. Moreover, as 
shown in FIG. 1(h), some inverters 107', 107'' or the 
like may be additionally provided so that each output 
can be fetched. In this case, an output transistor for 
the inverter 107' and 107' ' is made into a large scale, 
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and thereby, a large fan-out can be obtained, and thus, 
an output line may be selected as the need arises . In 
addition, inverting or non-inverting output is 
arbitrarily selected; therefore, a degree of freedom 
can be further improved in a logical design. 
[ 0033 ] 

As shown in FIG. l(i), of course, for example, a 
flip-flop may be provided as an output stage. 
[ 0034 ] 

In the inverters A, B, C and the like, their output 
may be inputted to the main inverter via one-stage or 
more normal inverter . 
[0035] 

Further, the floating gate is not always floating, 
but may be properly connected to V DD and V ss , or other 
potential via a switch. 
[ 0036 ] 

Further, of course, the whole of circuit may be 
operated in synchronous with a clock. 
[0037] 

Further, four input gates A x to A 4 are replaced with 
two input gates A x ' and A 2 ' , and then, each coupling 
capacitance C 3 ' and C 4 ' may be set as follows. 

C 3 ' : C 4 ' = 1:2 
In this case, the relation of C 3 ' + C 4 ' = C 3 + C 4 + C 5 + 
C 6 is set. By doing so, two contact holes are connected 
to V ss or V DD , and thereby, the same result as above can 
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be obtained. 
[0038] 

A second embodiment of the present invention is 
shown in FIG . 3(a). 
[ 0039 ] 

This second embodiment is different from the above 
first embodiment in that the input of fundamental 
circuit is 3-bit input of X lf X 2 and X 3 . For example, 
in the pre-inverter A, assuming that each coupling 
capacitance between inputs x ir X 2/ X 3 , A x , A 2/ A 3/ A 4 and 
the floating gate is set as C x , C 2 , C 3 , C 4 , C 5 , C 6 and 
C 7 , the following relation is formed. C ± = C 2 = C 3 = C 4 

= c 5 = c 6 = c 7 

[ 0040 ] 

The same relation as above is formed in other 
pre-inverters B and C. In the main inverter, the input 
gate capacitance is set to 1:1:1:2:1:1 in the order from 
the uppermost input . 
[ 0041 ] 

Now, as shown in FIG. 3(a), A x to A 4 , B x to B 4 and 
C 1 to C 4 are connected. The relation between <j> F of the 
pre-inverter A and the inputs X lf X 2 and X 3 is shown in 
FIG. 3(b) . 
[ 0042 ] 

Each coupling capacitance of inputs X x , X 2 and X 3 
is all the same; therefore, the <J> F value is determined 
by the number of input "1" in these three inputs. More 
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specifically/ the pre-inverter A makes an inversion 
when there exist two or more input "1" , and then, becomes 
an output "0" . Likewise, an output of the pre-inverter 
B is always "1" (V DD ); on the other hand, an output of 
the pre-inverter C is always "0". Therefore, the 
voltage 4> F of the main inverter is as shown in FIG. 3(c) , 
and only when the number of input "1" is one or three, 
the main inverter makes an inversion, and thus, the 
output becomes Y' =0, that is, Y = 0. Namely, the 
following relation is formed. 
Y = X x + X 2 + X 3 

In other words, Y is exclusive logic sum (EXCLUSIVE OR) 
of three inputs X x , X 2 , X 3 . 
[ 0043 ] 

The conventional circuit has required 4 0 
transistors; however, according to the present 
invention, a circuit is realized by using only 10 
transistors. More specifically, in the case where the 
circuit is realized using the conventional gate array, 
an extremely complicate circuit is formed; however, 
according to the present invention, the circuit can be 
very readily realized. This is a constituent feature 
of the present invention. 
[0044] 

The circuit shown in FIG. 3(a) functions as a 
circuit capable of representing all of 16 functions 
symmetrical with respect to a three-input signal. 
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[ 0045 ] 

As shown in FIG . 3 ( d) , with respect to three inputs 
X lf X 2 and X 3/ it is possible to make a selection whether 
or not an input signal should be inputted via the 
inverter by aluminum pattern. By doing so, the same 
circuit can represent all symmetrical functions, and 
besides, 128 functions partially including non- 
symmetrical functions; therefore, a degree of freedom 
can be further improved. 
[ 0046 ] 

Moreover, the same circuit as FIG. 3(a) is 
constructed in a manner that the same signal X x ' is 
inputted to X 1 and X 2 as shown in FIG. 3(e). By doing 
so, it is possible to realize all Boolean functions with 
respect to two inputs X x ' and X 2 ' same as FIG. 1(b). 
[ 0047 ] 

Namely, the circuit block of FIG. 3(a) is used, 
and thereby, it is possible to realize a very flexible 
block, which is adaptable to all symmetrical functions 
with respect to three inputs and all functions with 
respect to two inputs . 
[ 0048 ] 

This second embodiment has described the case of 
three inputs. Of course, a multi-input block may be 
prepared . 
[0049] 

For example, there is a circuit capable of 
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representing all of symmetrical functions 512 with 
respect to 8 inputs. The circuit is composed of 9- 
stage pre-inverters and one-stage main inverter. 
Moreover, like FIG. 3(d), the circuit is constructed 
in a manner that an input stage selects whether or not 
the input should be inverted, and thereby, it is 
possible to represent 131,072 functions by the same 
circuit block. 
[0050] 

Moreover, in the same manner as FIG. 3(e), 
two-input and four-input are combined as one-input, and 
thereby, it is possible to use the above circuit as a 
circuit capable of representing all functions with 
respect to three inputs . 
[ 0051 ] 

Therefore, according to the present invention, it 
is possible to very readily configure the custom LSI, 
and thus, to greatly develop a configuration of logic 
circuit . 
[ 0052 ] 

This embodiment has explained about only 
configuration of random logic circuit. Of course, in 
a part of circuit, wiring may be made in a manner that 
the output is fed back to the input stage so as to have 
a memory function. 
[ 0053 ] 

Moreover, a RAM pattern may be provided on the same 
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chip so as to add a memory function, and a general- 
purpose microprocessor may be integrated on the same 
chip . 
[ 0054 ] 

No connection is previously made with respect some 
blocks, and after a function test, these blocks may be 
replaced as a spare for block incapable of operating 
due to fault or the like. This is a concept for helping 
a chip by a REDUNDANCY in a logic circuit, and has been 
realized so far by only memory. Thus, this is an 
epoch-making invention capable of realizing REDUNDANCY 
help by using the logic circuit. 
[0055] 

The circuit blocks as shown in FIG. 1 (b) , FIG. 3(a) 
has no need of the same pattern configuration. A basic 
circuit configuration may be common in these circuit 
blocks. As the need arises, an output stage may be 
provided with a block, which is composed of a large-size 
transistor . 
[ 0056 ] 
[Table 1] 

Circuit function 

Connection pattern 

Output Y 

0 denotes connection to V ss , + denotes connection 
to V DD . 
[0057] 
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[Effects of the Invention] 

As is evident from the above description, 
according to the present invention, it is possible to 
configure various logic circuits using common mask 
except a metal wiring mask, and thus, to greatly improve 
a performance of custom LSI • 
[Brief Description of the Drawings] 
[FIG. 1] 

FIG. 1(a) is a circuit diagram showing a 
semiconductor integrated circuit according to a first 
embodiment of the present invention; 

FIG. 1(b) is a view showing a structure of block; 

FIG. 1(c) is a view showing an input of pre- 
inverter ; 

FIG. 1(d) is a chart plotting a voltage <|> F with 
respect to a combination of (X x , X 2 ) ; 

FIG. 1(e) is a chart plotting a voltage 
(potential) <|) F of a floating gate 103-6 of a main 
inverter with respect to a combination of (X x , X 2 ); 

FIG. 1(f) is a chart plotting a change of the 
voltage <|) F of the main inverter; 

FIG. 1(g) is a view showing a predetermined 
connection line with respect to each block of FIG. 1(a) 
using a logical symbol; 

FIG. 1(h) and FIG. l(i) are views showing a 
modification example relative to output; 
[FIG. 2] 
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FIG. 2(a) is a view showing a sectional structure 
of 4-input N-channel vMOS transistor (N-vMOS); 

FIG. 2(b) is a view further simplifying FIG. 2(a) 
for analyzing an operation of the vMOS transistor; 
[FIG. 3] 

FIG. 3(a) is a view showing a second embodiment 
of the present invention; 

FIG. 3(b) is a chart showing a relation between 
(j) F of pre-inverter A and X lf X 2 , X 3 ; 

FIG . 3(c) is a chart showing a change of the voltage 

<j> F of the main inverter; 

FIG. 3(d) and FIG. 3(e) are views showing an 
example of an input to circuit. 
[Description of reference numerals ]s 
101a to lOlf: circuit block 
102: wirings between blocks 

103a: N-channel neuron MOS transistor (vMOS); 

103b: P-channel vMOS 

103: CMOS inverter 

103-1 to 103-5: input gate 

103- 6: floating gate (each coupling capacitance 
between each input gate and floating gate is 
C 1 :C 2 :C 3 :C 4 :C 5 = 2:1:2:1:1 

104, 105, 106: vMOS inverter 

104- 1 to 104-6: 6-input gate 
104-7: floating gate 

107: CMOS inverter 
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201: P type silicon substrate 

202, 203: source and drain formed of N + diffusion layer 

204: gate insulating film (e.g., Si0 2 film) 

205: channel area between source and drain 

206: a floating gate electrode, which is electrically 

insulated and is in a potentially floating state 

207: insulating film such as SiO or the like 
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